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Since the voltage slope of a rechargeable battery 
is very small near the upper preset voltage limit, 
voltage sensing is not the ideal way of determining 
when charging of individual cells in the battery should 
be cut off. A "percent recharge unit," which has been 
developed, permits each cell of a rechargeable battery 
to be charged to a preset percentage value of the dis-
charge ampere-hour capacity of the cell. This preset 
percentage value is set on the front panel and has a 
range of 100 percent to 199 percent in 1-percent incre-
ments. This unit operates in conjunction with an auto-
matic formation cycler, a current integrator, a digital 
recorder, a digital voltmeter, and a power supply for 
battery charging. The entire system automatically 
monitors and controls a rechargeable battery sub-
jected to charge-discharge cycling tests. Without the 
percent recharge unit in the system, the formation 
cycler would monitor the voltage of each cell in the 
battery and automatically remove a cell from the bat-
tery when its voltage reached an upper preset limit
during charge or a lower preset limit during discharge. 
With the percent recharge unit in the system, the 
process begins by connecting a fully charged battery 
(containing up to 20 cells) to the formation cycler. 
The fully charged battery is discharged into an internal 
load in the formation cycler, with the current time 
integrator monitoring the ampere-hour discharge ca-
pacity. During this discharge mode, pulses which are 
generated by the current integrator are counted by 
20 discharge counters located within the percent re-
charge unit. Each cell of the battery has its own dis-
charge counter. When a cell is removed from the bat-
tery by the formation cycler because of a low preset 
voltage limit, the cell control relay located in the 
formation cycler applies an inhibit level to the cell 
counter gate, preventing the integrator pulses from 
being applied to the discharge counter representing 
that cell. Therefore, at the end of the battery dis-
charge cycle the digital information stored in each 
of the 20 discharge counters represents the discharge 
(continued overleaf) 
This document was prepared under the sponsorship of the National 	 Government assumes any liability resulting from the use of the 
Aeronautics and Space Administration. Neither the United States 	 information contained in this document, or warrants that such use 
Government nor any person acting on behalf of the United States 	 will be free from privately owned rights.
https://ntrs.nasa.gov/search.jsp?R=19680000273 2020-03-12T06:09:27+00:00Z
ampere-hour capacity of each of the corresponding 
battery cells. 
During the battery charie mode, pulses from the 
current integrator are applied to a single charge 
counter within the percent recharge unit. Therefore, 
the digital information in this charge counter repre-
sents the ampere-hour charge applied to the battery. 
The percent recharge unit sequentially multiplies the 
ampere-hour discharge capacity stored in each cell 
counter by the percentage value set on the front panel 
and compares this product to the ampere-hour value 
accumulated in the charge counter. If this product is 
equal to or less than the value in the charge counter, a 
signal is sent to the formation cycler which causes it to
bypass that cell. Cell identification, voltage, and 
ampere-hour capacity are recorded by the printer each 
time a cell is removed from the battery. 
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